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ME#fiKJ&K:«k 0 £jE&£;ft£ Knu >&£&fcH-r-5X 
*tSBa&*E59S¥#r7jfc. 

£^©ag»C^tfi§ifc©-?-tt*nt;:, xfctt, 4>fc< 

DNA7^-f?-, DNA#U;*5— tf, fflEXg-C# 
&n&'J&< £ t> 1 0©f&Si§?Bt£fl!UT, 

ztammmz-stimmo^rti^tuz. 4>&< 
it 1 a^MrE^^s-* 2 F©snH#£-&tr 

4>& < b. >b 1 ffiSlwME^^v'^ ^ VZJ- Y *-?-©a 

^»K^trj§}£©-?-:ft.-£*lJ;:, ^07*^77^- if* 

^flrrsxat. 

DNA77<7-, DNA^U^^-if, MEXST# 
ffi LfcMED N A7"7 -T V-A5#SI«l; «fc 0 

5V->>-5' -*X*M*WATP^7ij7- 

if©#ffiTT. 75V ^> 5 * -=u>^fcSig$n> 

•t-^b^%7tS^fc<k 0±Dfc5S3t*tMtH$ti-5Xg 

[»*3S5] m^mA\zwM(ommwsMmsx^m\z 

*H»T. *JIBS?D©xa©^{r, MEj^©*-*!-?*!© 
*OMiefcTD7*X7T^-if^*T-S, £7ctt, £ 

as^xs^-r-s c t £ tt« tr-s^KiftaiH^ 

6 ] ffi^m 4 fcE«O^KigS@2?FiJ«?«f7j m\Z 



flftE£%£Ke«trifttt. ME7tV 

v>--5' -*X*fi&&£-£tJig}K, MEAT PTJP? 
U 5—V*'£tsmm<D'J>rj.<£ t> 1 OK, WEbTn^* 
X7r^— ifS^JtaUT. ffiE&?£©4>& <ifcni: 

tf. tf*W0LT, MEi§i£©'>&<£:t>lo 

ic^sn^TV^s' -=u>&£#flrrsxg£ 

7 ] SljfciS 6 KE«©&&J£*ie?!Jfl?#r7J8; \Z 

jh>t, «rEtrn7*x7T^— tf*7c»/fe«kiXTt: 

*~tfxfctt/43,i:tf7t!9-- tf£Sfc&-r-5. xfcfcu 

*ffi$-a-sxssr^-rs c t-rswuftxen 
w*m 8 ] m&h 7 \zw&<nim.mmmmft \z 

T, J!frE;/^-f-7-©3 , 5fesaS©tftS«J, «6<rR^©i 
^S^Mgf^© 3 ' *«SM© 1 O^W©^SfcfiM«JT 

BftWio] »*B4KE«©gfflH^»?Wffi»r»Vi 
T, l^rEDNA'7•7'f•7-©3 , 5^*>S2tt[»S. * 
ittt, 3ifi»a©SS**WES«I^©^»E58iffia 

*E?!I^W7J&. 

SftO-tn-^nt, eD7*X77^- 1f*^iDLT, 
l©XSt, 

WE^?K©-?-n-en©*©fi5E tD7*X7r ^— {f $ 
DNA7"7-f7-, DNA*'J^5-g. MEM2©X 

87r»snfc^a:< 1 1> 1 -3©«e»»s»v>t, ^« 

««Kffi»fl»*bfcl(nEDNAy7-f'T-«»#fiKJS 
lc«fcO*g$n, «ftE#fiRJSK«kD*i;fch:DU>K 

U 7— tf ©#«ETt?, 7^y-»5' -=U>Sfc^ft 

$ti» ME7-?y j>>5* -=u>s. ;k>7i7- 

[8*1112] ft*->7f/y>5' -a-^-H 
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K'j7tX7i-f K rt*->f5y>5' -E'J > 
Wt, 7**97 Sis> 5' -HU>t, x^->->^v 
>5' -HU>K&£t!*ttfc. bfa^n-X^r^-tf 
ftSslJDLT, WBB»«fc*Sn*trDU>||*fi*-r* 

mrB&$£© *©iwb trp7*7.7T^ — tfft Rfc*-r s , 

DNA^7-fV- DNA#'J^7- tf. t([BSi£2©I 

ST»&nfctme»«ftjBv>T, mmtimzimmaG 

t»Eff«KJ6K «t D£U7cfcTo U 7tV »- 

T?, 75V -» 5' -='J>8l:2«$n. MB75V 

i, ft^«£&ft4M&T«««^£ajg0r#&. 
V>T, H3BDN A^-f V-© 3j_*Jg*&2jlUUi . 

MWOH 1 4] m?m 1 2 lcBlt©ttH^E?Mt*r£- 
Ssfc»V>T, ttE#ftKJ&C£«#S«ft 5 • 
6, 5' -3' x*'yji*P7--KEJ6T*MKU MB 

-=>J>8, t^S/^S^S* - = 'J>g?ft"&tr?£ 
*K, \£uy*X7r*— tfftSfeBOUT, ttBflMKtC* 

*n* K □ u >»ft#«rr*si 1 ©lit, 

MBtttfOffi ©WIS tfn 7 :* X 7 t * ~fefft Bfcfe-T S . 

DNA^-fv- DNA#'J^5- "&feJ;£«3BSI2 
©!ST?»&nfctMB**ftJSlr»T, W&WftMHNI 

mizm^T, 7**^77 j^s* -=u>&. 5^ 

[tt*JSl 7] StsjiStl 5 CB«©8I6tttgI2?!WB#r;£ 
ft(C*V»T. SfHHDNA7'7<V-(D3' *SR«i&2tt 

M *£©i£SiS?iJ ifiifliifa: iT>tt£ K ■» S *IT v » * C 



CI**)S 1 8 ] 1 5 ic&*0ttBfeg££$MWr£' 

5' -3' X.t7V*9U7-VR&T?#mV* WlU 
DNA:/5-fV-ftWe«Wtt«fc*0£Lffi»*8d 
S-arT»E#*B^Sftff &5 C fcft»«tr*t«KIUS 
BSJ»J8?#r7Jft. 
MSB 19] x**->75V-»5' - = >J>*. 5 s 

-='J>». 7**^7if> 5' - = U>Kft*tf» 
KD7*X7r^- tfft mint t. lMB&tt£g' 
*n*KD 'J >Kft#fi?-T-5MI 1 out, 

&fg$i*£Sg2©i@£, 
tA«*w»2ot'j rf-r- 1 ft rarcMEamttft 

T#S*tfc«IBJt«ftfflWT, «H8B»l©*U=fV-© 
#ftfiJfcftfTfcV». «WB#ttR*fc* 0 £ if n y > 

■fcjWfc*«3ttE*cj:oifta*naiat, ft=rrsc 
[m#m2 o] irsqii 9 \zmm<Dmmt&m$&mmmjj 
* 5* -=u>». 5^**^77 ->> 5' - 

= U>K, 7**is>'7i?> 5 * -HU>S©mn^© 
ft D fcW«fl:ft«ffl-J-* d <hft#f8£T£»»»SE?!l 
»#r7Ji£. 

[»^2 i] muni 9\zm&<DmmMmmmmj3 

ft»CjH>T, MIEmi©^-'J=f-7-©3* *ssa>5 2#. 
as, *fc»4, 3&»g©&»#WE«W4Sifc©#£© 

tft»«t-5-*«BWaiEJI«Wf*». 

[§t 22] ^ < 1 1> i wmo?***'* V V*9- 

Kft-€-©«JS»t-&tt»?g©-tn-enc, 

< 1 1> 1 astotttB?**^^ * ly*? 1 FemtflcH 

tr^ft < 1 1> 1 tiOifSTt+y? ^ V*7 H ft-e© 

as«fc^ti»*©^n^nir;^7*^7ri^^ 
ftwrs z. tft^mt-r-sK^y k ~"" 
cis^2 3] at#JS2 2 KBfe©6tsi^y 

T, DNA#'J*5--tfft#f*z:iftW«£-r*ttai 

[i*S2 4] Tt*y7T/y>5' -o— ?*-H 
U>»"bb<tt, 5***^75*-/ -» 5 ' -a-^~ 
MJ7tX7l-f K 7 t **r$'9-S.i?>5' -=U > 
®. 7**97 J -» 5* -=U>S?, ^^ >v^v 
>5 ' -E'J>g, Kn7*X7r*— "tffttff Silt 

Cl«*«2 5] St#JS2 4KB«©ttJI*y 

CfcftWRtr.«tt**y h. 
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[»*312 6] DNA#U*5— - if. DNA^-f? 
-v 75V - 5 ' ..-^X^gtjft, ATPX;^^ 

* jftf r~K n 7 * X 7 7*~tf£*rf*> d £ £#8* 

rjfc&R 2 7 ] ffitjfcJit 2 6 }CfB«OK^+ y h 

MI&H 2 8 ] gWfegfi £ WCA-f X U 94 XT5 D 

-rfc»©»ai*«iw*^afc» Hre^-yyhDNA 
u >s*2.vKi7ry ->> 5 ' -=u 

[0 0 0 1] 

$m-rz>tztt><Dtfffi&mzmi>, mz. p nAtzmm 

ft.(P.P i, : Pyrophosphoric acid) &1\g&&bMJ&\Z 

JkQ&mtz. t\z£K>®8tjg£&f\}&mmtz>j>m* £ 
tbotiffimmizm-rz. £dimc». dna:»*ib?!I 

©ife5fc£8;» lttS^S (SNPs : Single Nucleotid 
e Polymorphisms) ©8iffi7jfc. 1 ««^S©fS3MS& 

[0 0 0 2] 

[«c*©s$fi] i5^©yyA^fcDitJSfc#v\ dna 

* «SBS*«K:«fjE < mm L i 5 fc-r*»S**S36T* 

S©gE5!Hc#ffiT-5 SNPs O^m^fiSfe^S 
TV>£. bh^rVA^&n^SNP sttl 0 0 om* 
lC10&5<i:8£5t£nTV>-5©T-. hhyy.MC«3 0 

o^e*^ ioo o^fiosNP s*i#ftT-2> e. 
ft-o>-&. ^n^wsNP sfct, #A©fltt"*»E*afc 

[0 0 0 3] SNPsCMtll ##rl : SNPs£ 

&mTz>fcib<DfttiT&&zfi)&m&?ii*\zM%iz5£m-?2> 



[0 0 0 4] S«E, SiTMlOSNPsW, D 
NAv— *r>is>tf J $>S S CP (single strand confor 
nation polymorphism analysis) ^flJ^TUff £*VCV* 

5. s*:, ##r3Tfcju gia, £s»e-?©R5fcffitc*«- 

S N P s Mtir \z£ 5#S«61fi?Y^ tf >^fr 
ft35tttfttlftfc±:?T&9, .kDvUP— Xy h©£ 

v>, «kDfiiii^sNPs^-rfcr>^7jfe (aa<ofiE-5-e 
&55&»T©^ii©w&£fis^-575*2o <Dm%&&m 

[0 0 0 5] ( 1 ) » 5fc ©&*E?0 IcftgM tr 

A-fXU^-fXrS^xy^'f tf>XX7-f7- (Geno 
typing primer) £«#J (;*— X>y h) DNAI^WT* 

t5SNP-ARMS (Amplification refractory mut 
ation system) ffi, (2) X-9-f V— ^WDNAlCA 
-f X U X-f XS *T 1 ift*fc* «*tm#S£jS£fT ft 
V>. «M«#ftS^^$H*^ff-rSMALDI - 
TOF/MSfe (Matrix Assisted Laser Desorption I 
onizat ion-Time of Flight/Mass Spectroscopy) . 
(3) DNA7D-^Sa-T- ->3>CDffl#^n5 

<&m?fe«^L,Til5^«fC^t)f-r-5Taqman PCR 
}£. (4) Taqman P C RfelC^T 2 83S©# 
«Jtt«WaJ-U^««t>a-f (Invade 

r) ft (The Scientist 13. 16(1999)) , (5) SMfcl 
*MD N A©ft*«Mr*Steai^< JMBKJ&ICJ: 0 S N P 

s©??ft*gl|^RCA (Rolling circle amplificati 
on) te. (6) g«)DNAtC7 p 7-fV-€r/W7*U^'f 

-»5' -E.U>m\zmmhX. 75V->>5' -=u 

^©^ft^M-ifflbT. X7-fv-©PSSP^:*^> Kg 

«aEaH|*^LTff<lfn->-^>-»^ (pyro 
seqnencing) j5fe (Anal. Biochemistry 280,103-110(200 
0)) m&3b2>. Ztli^m\Z-D^X\t. r^hx- 
^>7.©^rVA^(l) SNPae^#S©«SSj 
(*ttt&*lffl*. pp. 93-pp. 149(2000^). +lil#J£, * 

sc) ic^^nTt.^. 

[0 0 0 6] ^^m©^»lct§««)^*l**« 

*tww©*iaitA'f^u^-fXb. X7-rv-©-7j 

1^3©#fiSfSlC#oT. nfi©i£S#filc<fcDjS!grr3 
njl©tfDU>S!&. SBtR«K«J:0«(rr*B*3J«* 
-5 (WO 7-2 0 3 9 9 8^ffi) . «^f* 

ic^ft-rs tfn u >gs$ tf D7 7 7 ^— vmz j= o 

^«)«i*WK»«Wtefe"r*B«39t»-B (#P8¥0 8-0 



- 1 _ 
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0 0 2 9 9 Wjk®.) . 
[0 0 0 7] 

i&mmvtv&ot-rz&mi «&&©#*? 2 -m. & 

jzt£DNAUm\Z-3^T. &*t£&tiL<D S N P s 

-ra#-&©j£i#©sNP sMt. n>hp-;u (*t 

gg) iL-T©#£(©:E#fcA©SNP s##r<!:£, 0A 
feElWfsCKVi. W»**Jt«»WLTtta-r*SNP8 
3^*69 Kit 1 *© &*SNP sT?&-5S#>£SB^TH< 

[0 0 0 8] tfc,. ..ftMttftC»i tfe^CDN 

[0009] t£#««©«fT?. tt?>z>ifaxhT* 
->>^i£-e*a. Kpj^ = jr>»>-yafctt. xe{m>.. 

£J:9££TSt:DU>tt (£*T. PPi£V>5) » « 
ffl"r»tt«*y h»cT*fi^t UC£*tt*P P i , 7t 
Sis>5' — = >J>I8S. (adenocine 5* -triphosphat 
e) (EtTATPfcV^) #fc«fc-&&WI5JW*&£4:V> 

w*^"h gnus 

K, dNTPs :N=A, C. G. T) lc£*ft«PP 

- - 

[0 0 1 0] *5B9i©B»tt, 7>r>^^h*t$ 
<. ftSWklcati. &ffllB#©r6U:K:«fc*»«&«l 
ffl. XHr--fy h ©S5 S N P s ##r£T5J|gi:-r£«m 

[0 0 11] 

MS&Bft?«fc«©^§t] #3S91tt, fc!D->— ir> 

h£«fctf£©^;£}££SiffiT5fc©©^$lgT;& 
*. #5S9!tt, SNPsMigMS (BAM 

P ERS : Bioluminescence of Artificial Mismatch P 
rimer Extension Reaction) ($$H2 000 — 3005 

77) \zmmisnzmtmm&mmmm&, wmpviA 

[0 0 12] BAMPERSTH T^lfJT— ©..3 ' 



(1*81 D N Ai***) ©&« i *H»T?fcV K A& 
WJCB&S tl>c AIS XV7f7"7lV-*W.ft 

a. A»»icl»'snfckitt. 

b tt AX S 7. V y ^-fv <i -7- ©ttftEfc £ittfr $ "frfe 

[0 0 13] BAMPERftTB, tBtt«#6£il«L 

#£*X. »S©l*«DNAl**f'v©iSflI. 3eA(Otttti 
^©jUBA^JtBTi&a. KD^-4r>S/>^tttPM»- 
fc, BAMPERStfe. «fflr*IOElC^«*fcUT 
^tnSPP reATP#MUIRJte8tf>TV*«. 

[0014] *%momtmM¥&wmmvi&.-z\** dn 

A^-fT-OffSSJStflEfflSnSK*. *5fctf. h! 

p->-dr>^>^j*ic^snstSiifc^n*pp i 

4tfa^*X7r^— If (Pyrophosphatase. £jTF. P 

[0 0 1 5] *&9I«!>ttK*9 Mi, PPase.i5.fc 
l/Tt$n5PP I-*ATP£&4S«fc<«-#UTV>*© 

[0 0 16] SNP sMtlilMS (5a-f- 
->3» ©WM£l@^tltt*&V>©-C. #5S9§T?tt, DN 
A©SNPs«tt-K4*aWfc/W^Uy'fXU 5a- 

7?-fT— *Jlvvr. ^©T'^fv-wffftRifcfc.fcO 
4UfePP i ;i->7i7-tfSffiit5ft^M 

[0 0 17] ^S©^Vi>7-f ybY-if'i ^DNAt^SO 
**5a.-i'>hDNAO«-«fKWfttt<t^9-f , T— * 

(r»T t> 5 a— ^ > h t «7-f ;V H ^-f ^©#« 

[0 0 18] BAMPERftte*5BW*awr*«*»C 

iSfttf&V*. ^»®PP i ft«£StfT<b*3B3teKJtSS 
fT*:5©T'. en<>-er>-»^«fct)2ffieUi©ie^i 

[0 0 19] **W©*K©»tt*5«l*r*taTOJ: 
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[0 0 2 0] ( 1 ) *%91Q*8ftraE8Mg*r#&T 
«, &#}®.m (DNAJfcliRNA) (Ct@«^^Lfc 

SPPi^PPaseiffl HTSMfrr *UMBS, *fctt 
/*5<fctf. tt^tC-g-*n5ATPSrTt!7— if (Apyras 
e) £ffll^T#^T£M®a;O<0lfr3*l£. «HIOi 
\z. PPase, *fctt/*3iOt, tf*»0B» 
<MS*fr'5^ PPase, Sfc'tt/*J:tf. Tfcf7 
— tfl*. «*.«. fifcfcHJgattT*?), fiffttfcf- 
X\ ttfttf— PPase. Sfcti/feJ; 

IftOPPase, £fc«/:fc,J;tf, tf*&D 

±D£j«aft*PP i fcJ:*ft*«3bW*W*n*. 
[0 0 2 1] ( 2 ) *%H<Z>WKtt£& *Mffi TJftfci. 
< t fc 1 i^©r^y5! i' 1/^- f H (dNTP, 

n=a, c, g, t> & j t<Dwm.mz<£ttmm.<D j tti j e 

tfcl«^©5 ^ :*+S';*^^:^-7 ^ - 
F ©«*H#£^tr4>ft < 1 1> 1 ffiBOx*^->5t £ U'* 

^H**o«a«ic*tr»«e!>«-n*nic» (a) pp 
a s e ^mavx. ^n^tuDmrnz-ktztizp p i s 

#fi?-r-5M$&3. Sfctt/$3.fctf. (b) 7W- tf£ 
SsiDLT, -tn-^n©««ER:^*n*ATPft5MW* 

*naaa«»Tsn*. (i) io*^2:R«itr. mmmo 

Stic, PPase. 7K?-Kt*D 

[0 0 2 2] D NA^5< T— , DNA#U^5- If* 

(DNASfcSRNA) fcHHMMfr&LfcDNA.:/ 

tCfcP P I J&* 75V>'>-5' (Aden 
ocine-5' -^phosphosulTate, ETFAPS£V*3) *5«fct* 
ATPX;p">U5— « (ATP sulfurylase) ©#i0ET 
T, ATPCf£&£ft, ATP, (« 

;P->7i5- if : luciferase) , fg3fc*H (0U*. 
tf, ;i'->7x'J> : luciferin) &-&ttffcS*3B3fcKjSfc: 

[0023] n©«T?tt. T^-f^-oa' 

*tt*K®ira£MBttfltf>3* 5tsJWB©lo#W 
0*tt*fc«llM$n?**. DNA7^V-©3' 

[0024] < 3 ) *%m<Dmmmmmffi?3m£. 

t^^TtV is>5' - a-ft-='J >^feL< 

x-f h (deoxy adenosine 5' -triphosphate a S-sulp 
hate, EtTdATPaSi^p) S"gtJi8«. ^*-> 
^5i/>5' -H'J>t (deoxy thiamine 5' -triphos 
phate, £TFdTTP£V>3) fttifT 



Sis>5' — ^U>Bt (deoxy guanos ine 5' -triphosp 
hate, HTdGTPiUi) **tr»*. t^+vv^ 
v>5' -=>J>g5 (deoxy cytidine 5' -triphosphat 

e, etTdCTPti>5> s^tHWKo-tn-enfc. 

(a) PPase £gs;bnLT, »S£©-5-n^tlC$$tl 
5PP i ZftB-tzmim* £7ctt/*3«ktf, (b) 7 

k*wbut, »«©*n-6nic**n*AT p 
*^wsr*-*i»»a*^itfsn». M&a©&. (d © 

^©^n-?tl©*©PP a s eSfeB 

[0 0 2 5] DNA77-(7- DNAtfU *7~tf43 
«ktfffl$&a£ftfc<J>fc< 1 "3©*iH*JBHT, 
«0ft (DNASfeBRNA) KffiSStfS^LTcDNA:/ 
7-f V— *»#*R£fcJ: 9#ft£*l-5. #«Rj6fcJ; 0 
4UftPPi4«. APSfeJ:tfATP^7iJ5-if© 
##TT?. ATPfc^dSft, ATP, Jk>7i5- 

[0 0 2 6] ( 4 ) *%^©SS^«BB?!l^f7Jatt, 
dATPaS, dTTP, d GT P, dCTPS^tP^ 
WL\Z, (a) PPaseSSiDLT. SSC^SnSP 
P i £#Srr*M$aii, ££te/;fc«ktf, (b) 7tT7 

— ttfesanbT. »«K:^*n*ATP*^h!rJ"*w» 
a**3t?TS*i*. (i) ©«-&ti^mic, nfl$aa©& 

»C, PPase, £fcte/43«ktf. T\Z7—i£$WL<om 

[0 0 2 7] DNA7^7-, DNA#U^5- If* 
•kSNMBSSnfcftfcSBUT, flttttftft (DNAS& 
ttRNA) Cffi«««^l/fcDNA77-f7-itflififi 
JSfc«kD#fiSn, WK«lCJ:!}4DfcPPl#. A 
PS*J:tXATP^7U9— KOSflTFT?. ATPfc 

xasn,'ATP, ji">7i7-f, jw>7iu>^ 

[0 0 2 8] COMTIt DNA77-f"7- ©3* 5jcSg 
^e.2SSB, Sfctt, 3«[*B©«a^S«)«tSE©lg 

££«#ftfl|&5' **Sto&>S, 5' -3* 
7-ifSJST^L. DNA77-f?- 

[0029] ( 5 ) ^mnrnkmrnwrnffim-zms.. 

: r3r 3 ci/7 z r / i>> 5 ' -=U>K (deoxy adenosine 
5' -triphosphate, JETFdATPtV*?) . dTTP, 
dGTP. dCTPt*tr»«fc. (a) PPase* 

assnLT. p p i &ftm?2>m®m, * 

fc«/*±^, (b) 7*lf7— ifSSslDLT, 

**x*ATP*»«pr*m»a*yiffsna. (i) © 

WfflaoSHC. PPase. Sfc^/* 



_ ft _ 
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[0 0 3 0] DNA7 r 7-1"7— . DNA#'J/7- tf*5 
.k^MMSSnfcig^ffl^T. (DNAifc 
I1RNA) lcffl»«»-&bfcDNA^'fV-©#ftS 

[0 0 3 1] Z.(DM<DWi^ d ATP, dTTP. d G 
TP, dCTP<D{5itlfr<DftiO\zm®t&ZQLm-Z%Z. 
[0 0 3 2] £<ZWCte, DNA^7-fV-©3 ' *Si 

7-ifSf£rC#fl?U DNAy7<V-<&^69^tCi^ 

[0033] (6) *%mvmmmmm%\-xm\$-. 

d AT P, dTTP, dGTP, d C T P fc^tHSSS 
fc. (a) PP a s efcSsiJDbT, i§m:-&£*t3 P P 
i fc^-r^Wi&S, £fcte/:fe<J:tf. (b) 
■If^^iDbT, ^^*n^ATP^^-TS*ig|ff 

(i) om&tmmz. mmwo&iz, ppa 

se, ££«/£«fctf, 7V.=y— RtKMS^fT 
•5. 

[0 0 3 4] £©0tm, ffi*tm#gjtg#£#b5ffi» 
8^»g©|gHwm 1 o^-u ^T-t, g«J^ 
(DNASfcSRNA) Cffi«m^Uffl1Sm#*t6* 

T, ®l©*U^v-©#ft£jS:£fTft5. #SK*SC 

[0 0 3 5] ^<Dfi»J©Jg-&, d AT P, dTTP, dG 
TP, dCTP©iBjn^©f^0tC^*S:ffifflT?^-5. 
IlOtU =fV-<D 3 ' *Sg^ S 2 iftS 1 , 3 

[0036] jisb© (i) - (6) (D^m&mz^x 

«, £T<nm£Hzm!&W<D'&\Z. P P a s e , 
mVtctf* rni;ft^.T, PPase, 
fctt, M : fcm&'&'V7n-r&5\Z. PPase, 

*j^tx, Tt;^— womfct> i m^x^T'b&\z3imti i 
&m<dx. m@M(Dtzit>\ztiaz-2>m\z£.-?T\t> m&m 

OtCPPase, 2Hz\Z/&&&. Tti7— tf£El0 

[0037] (7) *mm<Dtm*v h\z, 4>&<t*> 

iaSCD5 i ^v'^^^5 L H (dNTP. N=A, 

c, g. t) &*<Dmmmz-£ts®m<D*ti*n\z. s 

#&^tr>& < t % 1 «gf * V*f- H £^ 

©a^t^tJ^^W^-tl^nfC, PPase SrWT 



[0 0 3 8] (8) *^BJ<D|s£^-y M*. '>&< tfc 
ll^ft+^fl'tfh' (dNTP, N=A, 

c. g, t) &*:(Dmmmz<sts®m<D^ft?mz. s 

fete. ^^ifcia^Wx^v^U^F©^ 

ppase 

■5. ttm*«;/ hKDNAtf'J tf&-£trjgi££in*. 

[0 0 3 9] (9) #3£9!©tili£^;/ hte. d AT P o 
S, dTTP. dGTP. dCTP. PPaseJtt 
-5. PPase «ffi#K:@££ttT^£. 

[0 0 4 0] <1 0) *&m<DUM*y MS. dAT 
P. dTTP, dGTP, dCTP, :*3<i;tf. PPas 
e££te/43£tf7t^-if£;frr£„ dAT P. dT 
TP, dGTP, dCTP<D&nfr<DttK>\zm®.#&1g. 

[0 0 4 1] &:fe, (7) (10) <D*5&m<DUM 

*yMl g^CfiSi^tfcDNA^^-fT- 
9 £UfcP P fl^5£ft&£K:J:D 

[0 0 42] (1 1) #5gf3©!i3S*y hte. DNA# 
U*7— £, DNA^7^"7 — , APS, ATPXJI/7 
U5— if, 587t»?S. 7t!5— tf©'>fc<£ 

t> i ^. ppase^tu mm&mztemm 
i*tATPic^msn. atp. ftytmmz 

«IE^J#H7r^8;K:&fli£*l-3. PPase. 
[0 0 43]. 

h-cmm\zim?z>. 

[0044] &mmi) mmmix\t, dnars 

(^W h) DNA) C/Wyj^XUfcT' 

7-fV-£#:S£l2\ #StC^i;T^f£-rS#g©PP 

i&it^mytKfciz&QtkmTz. it^%%m.fe*m^ 
as* <D^tmit^%w.tLti*) , x^trfcwtife 

t^:?)^F5^0IlH«. tefflfSamdNTP (N= 
A. C, G. T) fc-^Stl-SPP #U^7— tf^f 
©»^lC^*tl.5ATP-CS5Ct^#lJWbfc. fto 
T, ^f-fe. ffi«T-l>eiHC-&*nST*6^-P» ; SAT 

p. pp i zimv&m^m&vtzwzit^ftftKfc 



4#Pi 2 0 0 2-3 0 6 1 8 0 (P 2 00 2-3 0 6 1 8 OA) 



[0 0 4 5] 01ft, *5£WZ)$imM 1 K»WS«*MH 

M.®®mfflmm*mwtz>7n-m-c&z>. m& (dn 

A. RNA) CDttfti&ttMS&Ttt. DNA^CSC 
44il*10 1*>6DNA10 2 (2*iDNA) £ft 

tu-rs. dnai o 2©&g&««aH)-£PCR 1 o 3 

6fflV>Tl*«DNA10 4tt4. l*iDNA10 
4*-Srt«S*fctt. HffiKJCTfll Wfcd NT P b*JWI 

sjg-e^ufcpp i*t«tacL#nTKfr**iTv»*ct 

-f-Jl-C. 1? (Apyrase) 105 

£<fcy:pPas e 1 0 6©»*£l#«DNAI 04S 
^«J»«HCJDA.T, iti:imdNTPstPPi 
*»«W*Mi631*ff&3. Apyrasel05*i 
t*PPasel06 K&Ogftrctttfflilcft: 
6 (107) . Apyras 
e 1 0 5*3J:tfPP a s e 1 0 6 cd»SR*«Si D 1**^*1 
fc, 1 *iDNA 10 4 <&^ty^*fc, 77^7-11 
7%lnA. lMDNA104t77-f7-117^ 
®-&£n. l^DNAl 0 4C77-f?~ 1 1 7**/\ 
-f 7'J^XU&DNAKfii§«l 1 8S#5. 
[0 0 4 6] «4it«#fiS*6:*«ktWb#f87tSiStffliri 
SJB^Kl 0 8tt, #figsif, «S7t0^» f67t* 

sW-y Stt&ttl 0 8t:^Sn5ATP, P 

P i *V<X©IIB £&&©■?, Ap y r a s e 1 0 5 

^.kotp p a s e i o 6 <omm^mmvx. mmioa 
mnsATP^pp i %ftm-?zmmw*ftts.5. 

*B^W»C/-fXoSBi&SATP, PPi 

©T. cnSSte©fc©fc$H*T, ^tlt)©^tC^LT 

«©fc»©SBfeS»*-&tyJS?Ki 0 9%. (d 
NTPs) TtUfcP P i t*, y-Y 

X©SBtiS5. SEoT, «KS»*-&tr}S?Kl 09C 
»l/Tt>Apyr a s e 1 0 5*5J;tfPP a s e 1 0 6 

(omm^mmvr. «io9 fc**n* p p i 

■TfcfliS&aSfT&S. MltSffll/feApy rase 
1 0 5i3«i;tf P P a s e 1 0 6 ©»S?«, &«©tt«T 
tt*Wfcfr*©T, DNAK»««©fP*J»in«fc. 
M1 0 8, 1 0 9]9»6lB»6ftDHt< (10 7) . £© 

«Maajw&3*i&** i 10, 1 1 is, dna^ssb 

[0 04 7] l*iDNAl 0 4i;;W7'J^Xl/fc 
77-f7-l 1 7 1 18, H^y h7?ft« 

108£Apyrasel05 :fc«fctf P P a s e 1 

0 6©i»*T«iabfc»«Ei i o, mk^nzstsmm 

1 0 9£Apy r a s e 1 0 5feWPPa s e 1 0 6 
Ol*-«raLfc»«l 1 1 SI^UT, #AEJ£1 1 



2*fT&'3. X71"7— 1 HCDttftCiDtWPP 

1 £, ^b*»3tS«t±*5S7iei 1 3iLT^ffi-TS 
(114). 

[0 0 4 8] 02tt, *fg^©*J(SW 1 IC»lt«, X^ 
-fT-OHB#ftKJ:0*i;«PP i S*M9BtKJ6 

fcj:o«a-r*wa«Kwr*HT*a. imdna 
n. BKptc7>«f-rs©^awTf»*. ^-f^-xi'-h 

©•5XJHC, l*iDNAtt^2 0 1, X^-fT— 2 0 
2. itlftS5dNTPs 20 3> DNA#U*5> 
— £2 0 4, APS (Adenosine 5* -phosphosulfate) 

2 0 7, ATP"7Jl<:7U5~tf (ATP sulfuryrase) 
20 8, ;l'->7i l J> (luciferin) 2 12, )P->7i 
5— if (luciferase) 2 1 4^£;t)n*.3. 

[0 0 4 9] 02 (A) «, 1*®DNA2 0 HC/Vf 
yuy-fXLfcX7-f^-2 0 2 7jtl«S#fiL. PP 

1 2 0 5#£fiE-r5fl;#KJ&£^-r. 02 (B) te, 0 

2 (A) K^mb^KJST&fcLfcPP i 2 0 5 (02 
(B) -Ctt#JR«H»2 0 6 £ Life) *t, ATP^7'J 

5— £2 0 8©flMBTAPS2 0 7i:E&U ATP 2 

0 9 £SSgH*>2 1 0't*jsW*fl;*E*:*«f . 0 

2 (C) tt, 0 2 (B) K^Tfl^£f£rC£j£LfcAT 
P 2 0 9 (02 (C) T«#«g«F#2 1 1 iLfc) 
^•>7i'J>2 1 2£mm2 1 3i^->7i7- if 2 1 
4©#£ETTKJ£U 5* -T<t—)V& (Adenosine 

5' -monophosphate, EAT AMP t^o) 2 15, PP 

1 2 1 6, t*y^y7xU>2 1 7, =tt4klftS2 1 

8, HS©3£?(hv) 2 1 9 s-^-r-sft^sis^ 

-r. 

[0 0 5 0] ;i/v-7x>J >2 1 2«;i/v-7i^-if2 1 
4 ©#SETTK*» : ?2 1 3\Z&iTWt{t2ft*m<D& 

■5. 1 W^->7i U > 2 1 2 ©ffi-fkfCtoT 1 <B© 
XT (hv) 2 1 9#<fc^f§7fciLT;6Jmj$ns. £© 
<k¥^©3t*Sr^TS dtlCfcD. dNTPs20 

3 **D N Am \ZM 0 ii StllBlt«*i#S L T V» -5 £ £: £ 

[0 0 5 1] 02 (C) K;K-r^Kj£T£EELfcPP 
i2 16tt 02 (B) jC^-r-fb^KJStCistt-SPP i 

2 0 6tbT, Bft, AP S 2 0 7 tS&U ATP 2 
0 9JMt5. £©&*, 02 (C) 

Officio, 3£f (hv) 2 1 9££-T3. BP^, 02 

(A) fcjRrfls3*EJfcfc:.ke>» DNAi'vOllCKS 
^©HD&^tCJcO l^CDPP i 2 0 5#£fi££*l 
fell*. 0 2 (B) , 02 (C) fc*"5-ft£*KJ&antD 

iLficscttaq. 7^2 i 9 Sr&ffl-rsKj^jt 
SkcDftTtrntiianz. 0 2 ^*-r<k^3tsj£«)tas 



— s — 
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[oo5 2] mzmmi>T£&o\z. 0 2 \zm-t<k¥?&yt 
&.fo-z&m-rz>&m<DU$k\z7pm.yit lt-^s n-s at 
pi»ppnt y-rx©nHt^cs. usseu-m, 0 

[0 0 5 3] 03I1 *5&W<D&mmi\Zl£VZ>. t£M 

(te&mw&Kfc&&wt¥mftKfo\z&&t£tm<Dm 

^10 8, dNTPs^tfgiKl0 9) feil^D 

NAti*u 0 4\z<£*tittm®)<Dftmz. B+a^fctt 

m&m^T. P P a s e£«ktf/£fcttAp y rase 

[0 0 5 4] 0 3 (A) tC^-rttr^SW^l-CK, tft&S 
£JSLT^&V>timi 0 8, 1 0 9£fcteDNAS*£U 

0 4^tJ^3 0 3£JR3«T<5S&3§3 5 OK, Apy 
r a s e 3 0 1 #H?gSnfck*-X*;©a#3 
tlKSI^^ K PPase302 X« 
©iH£3 1 2 -y h£SsiuLT, tSMi 0 
8, 1 0 9SfcttDNAI4^1 1 8£^-tTj§?£3 0 31: 

[0 0 5 5] ^*6$&©ATP 3 0 5«AMP 3 0 9, * 

«IU>M (OTP i t^P) 3 1 o\z#mism>. ?F*e 
«j©dNTP304 tt^^">5? £ l/*^ H 1 U >S? 
(d NMP) 3 0 8, P i 3 1 OK^^ns. Wfel 
©PP i 3 0 6ttP i 3 1 0\Zfm%ti2>. ® 
S3 5 0^5, fift3 11, 3 12^inctl:i 

[0 0 5 6] ±J2©0iI-ete:, Apyrase30 

1 #@Jg£tl*:ffi#3 1 1 &&tsW&rv K P P a s 
e 3 0 2i)mfe2tl1tm&3 1 2 **trlOI*y 
fflbfc.**, Apyrase301iWPPase30 

[0 0 5 7] tt«19&&. £H3 5 0 3ft»6. fi# 

31, 3 1 2«Ht5&-T«OiC^T. ffS3 5 0ICAP 
y r a s e (Dm^M^^P Pas e©H#&l Spiral/ 

[0058] 03 (b> \ZTfi-rfftmm<DM-?i*. tmi 

0 8, 1 0 9SfcttDNAIt»l 0 4*-&tr»J«3 0 3 
*RJ6*«*ttfl«»fc4W&T*««3 6 0©ftg|5£fc 
tttf^y h$feSIgB©ftS8B©@*§;3l® 3 1 3 K, Apy 
r a s e 3 0 1 . PPase302 £@5£LT*5;t, ffl 
aagSHSbTUfc^Klgl 0 8. 1 0 9 tfcliDNAtt 

mi 8 &<%tsmm3 o 3 ^m'soyp^mzmx^^x. 

M<g<Dfi!&$:MM. 1 0 8, 1 0 9 &tc\tDNA%m 1 0 
4S*trt»*3 0 3*»«Tr*ilST» B3 (A) fclfll 
*©tM&3«fr ft^-ST, Kil 08, 1 0 9 iUfcteD 
NASSAU 0 4S^tf^3 0 3 n«7MM«d 



SO, M30 3 ©SBM&KI2i£S&©*£#*:tt©±U 

* k ltebs ns *> © t -r n«& 

[0 0 5 9] &i5, Hffi^H 313IC, Apyrase 
301, PPase302 « EfeL-fcjj*, <sm*>— 

[0060] 03 (o \z^-rmmm<Dm-Q\t, >>tz< 
t % i as© d nt p &s ^^©^K#£-£t?f}$aa 

*ltLTV>&V»IOK 10 9 3 0 3 S«HfrT* 

*gg§ 370 Jr. Apyrase301, PPase30 
2SW6DLT. 0 3 (A) £!3«©M$ag£fTft^, K 
mi 0 9 3 0 3t:t$nS^PP i43.fc 

tfATP©#8?£fxfro;W£K:, ft-^SS&Milffil (7 
-T^rSO 3 1 4£fflwr, «&$&§&#•©*§& 3 O7S0 
JRT-5. d NT P s ©^tf^SfctiSSJ 5 7 0 &©-?, N 
WML (Nominal molecular weight limit in Dalton 
s) =1 0, 0 0 0 OlSlnnH P P a s e (MW 
= 7 0, 0 0 0) fci^Apyrase (MW=5 0, 

ooo) <h9S£K#isrr-5 -s. «*aa 

fcKibT^fc^fimi 0 8, 1 0 9$.1t\$DNAtmi 
0 4£-£t?l§?£3 0 3*iR|ft-r^S3 5 OK, Apy 
r a s e 3 0 1 , PPase302 S^iraLTtA*, fatl 

[0 0 6 1] 0 3T?tt.M5ail*iSbTV^^tS 

^1 0 8. 1 0 9£fc«DNAtfclsU 0 4^WiK3 

o 3 k:&T£M&skov>ti&93L&#, <intp s © 

gHH#, X^-TV-, APS, ATPX;i-7U7-' tf, 
*->7x >J >, )l/->7 ac 7— tf^©0 2 -CIB^i 
£j££3t&-5fc»©iigiK:oV>T%. IHHtcWi&SSrfT 

^ t>©tr-£> ^ tanr€*©«*5 * T%^vi. 

[0 0 6 2] HffiMlTH PPaseMtfdATP 
aS (dATPSW) (deoxy adenosine 5' -tripho 
sphate a-sulphate) ZStSftM^v K PPase43 
it^dTTP (deoxy thiamine 5' -triphosphate) £ 
-^trfSm^yK PPase^dGTP (deoxy gu 
anosine 5' -triphosphate) S^tS'SEtm^*;/ K PPa 

s e&.ttfdCTP (deoxy cytidine 5' -triphosphat 

4tt©^y htPPa s ett, t— X^©SflcJC@^$ 

[0 0 6 3] 04«, *^©il*S0iJ 1 tr^t-t?), P P 
a s e K«k^)M^S©*M»ca;.5yi'X«^'©Jt^JS: 
*^WTffifflT«>Km©*Ttt. 4 8© 
dNTP s (01:1 09,02:203) ifitikftM^ 

tckopp i *^fi£-r-5©T. st>*r€r7S/ -rx*^a 

4*OdNTP8*fcJ4**l6CD»MSl#; 
LT^^n-a P P i ©fittS^t-5. 
[0 0 6 4] 04lC^T«l*«9Jtt, SfcO*frTTr#6*l 
fc. dATPo.SttlU*6»Xlft2nyK d GT 



#W 2002-306180 (P 2002-306180 A) 



Al/fc&inyh, dCTPB3tt)l^iALfe4n7 
K©£-D-yh£\ PP a s eK<fc&PP i ©#fl?£fT& 

5 *&*&&©*■&© 2iD tcovix^n-eny^-i* v— © 

#fi#giI£>&^#TT, 0 2 (B) , (C) fcaVT 
Ti^t^t. 04©«t*a, ^ffi^nfcy-fXffi^© 

[0 0 6 5] B4©ia*ic«?\fc3fc. Kictsn^ 

P P i Oi*5SfoT^t%. PPiHPPas eT56 

£*H*anT. y -f X583tra^!£«tt-l-#««-es 
g©3£atc&2>. dCTP©*-&lc«, y-fX<i 
^SHPPa s eTiw$&ii©&3n<5M©iKj8 0#© 

[0 0 66] 05tt, #f891©lti&0iJ 1 KSHt* P P a 
s elC<fc5t&$&3t-<fc£/'fX«^©dCTP©ig!gft 
&&<DM&7fi-?®X'&2>. mm?2> d NT P s ©igggfC 
#<A, T^tLT-^^tlSPP i ©Stt£fc-f*#«, 
ig£?4 nMd>e.JSS2 6 0 nMCilt. PPasel: 
Jc-Smr^SKi;!), Tj$4&£UT"£i£*l3P P i 

[0 0 6 7] 04, 0 5lC^T^d^, PPaseA* 

*sn«K**v hottUfciD. ^^©p p i ice 

[0068] *&m-z&miEti2>tm*rv m*, &&m 
mi o 8\z&2inz,®*<Dum mm. ass, ss^t 

«ttfl3W» Apyrase, &£tf/£ft 
te, PPa%e##Jl^ ab-S^tt. Zl*lS>#H5e£ 

[0 0 6 9] £U:K9!lfcJ:5lc. y-fX«^©f££© 
Jf0i&£*ii$®ATP:fc.J;tf/£fc«:PP i <O^M\Z 
£0. #^fci^«#3iJifc£tl5. CSJA«. 2 0 0&* 
©fflM»#S£#5DNAm©*fctB-m, 3 0 0 f mo 

i ©^aj^Bitg-ea&ofe. 

[0070] 06«, *»9io*»«iicftit«. tra 

>-»i7*Srete, tBttSWSRfcfclSU dATPa 
S, dTTP, d GTP, dCTP©4tS©SKSl 

mm?-?. ra;fc, Ki&me o 1 osMiiraxts. 

aA$nfeSH^ffl«»#SK*S:^ffl^*l^tPP i 
0 2T"&ffi£*l, if MB 6 0 3T?iH«£tt. «Sft«E^ 



JCIC J: 0 l momm (SR) A«DNA«t«l0iZk*n* 
[0 0 7 1] fg7£*©&ai£fT&3S^?i£lc8?rrs 

dNTPsii *fcjpAe.ns«®s» imx) 

T, dNTP8*ATPt»IW5ApyrasetS 
lS**lCilO*.T**, — JS*M« (1 0 8>g@g£*rt) 
fc, JoAfedNTP s^ATP^T4MPfTS«J;5ICi- 
ATPIt Jl/y7x7-WftfMJ5 (0 2 

(C) ) . *5«ktf A p y r a s e \Z£.Z>ftmW& (0 

3) T!»&lxT»*an*. 

[0 0 7 2] ^Ln^—T>^>9m^\%. 1S©&*© 

ffi-rs^, EfittKApyr a s e £#SE£-ttTfi3fc 
CD*W*IBI*SBi**» ->-y>v>^©x;P-X>y h 
5:l6j±$-ti-T^-5 (Science281. 363-364(1998)) . 

[0073] 0 7«, *?mv>nmm 1 tsR-tts. tfp 

»«. X7-f7-7 0 2sW»&Ufcl**DNAtt»7 
0 1 «S*> *BM£*dNTPsftlO 

•TCSITtt, Sfflfc. dATP«S703 

£©»&. SlAtffi5DNAi(ifi«»T&<, *a« 

«#«R«»*BC6&V>. ±oTWMSJW*DNA*Hc 

st0jisn^©-epp itt*dt*r» ssfttes-ufe 

V». d AT PaS7 0 3H KJ&ig 

?KlC#aE-r-5Apy r a s e££Q£M!F&ns. ifcCSs 
JniStlfcdCTP7 0 4%g»DNASI:«iSin?&< 
#SEJtS**e*&V»©tr, dATPoS703 
fc, Apyrasel:«tD»«Sn5. dTTP7 0 5 
*R«l(H*R:«bP*n«:*frti, «KjDNA«tffi^W 
T. #S^7 0 6jWgj£Sft. P P i 7 0 7*t£j*U 
«X7 0 8i5«Slj*. S#t5dTTP7 0 5IJApy 
r a s eC<kD:5tfS?£*l-5. d GTP 7 0 9**Rj&i&* 
K&JnSnfcJi'&Cte, MMPTK&Stvr. dGTP 
7 0 9liApyr a s e fc£9£hB£n«. &CdAT 
PoS'7 1 0ftU£Al3*l«&#fitt7 1 DWM&Sn. 
PP i 7 1 2 39»&SU583I67 1 3ftS£B«. 
[0 0 74] ttftSR (dATPaS, dCTP, dG 
TP, dTTP) S-^tTStaifctt^te^tLTPP i # 

T©SSIHfc, WPase, Sfe(JPPase*lS 

PPi*»«r*. dNTPEW®»:l4, 
fMpyrase, SfcliAp y r a s ej^H)£grtl 
fcfi«:*^iDLT, #K*fc3|Ctt1&£:b-cgr*ftSAT 
P^^bT*5<. 

[0 0 7 5] *f£W©tfPv'— 3->-»^j* 
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cD^gJStcMt/VCte, PPase, £fcteP P a s e tfm 

Pase, £fcttP P a s e#BS£ttfcffi#a*8s2Hl£ 
n^St^-y bJ&<ig#S*l-5. dNTPs W\-<0 

UMV>&* lz, A p y r a s e > SfcteA pyrase 

CO 0 7 6] ^*3. @2l:^t, 4fflg©&&g!» (d 
NTPs) 2 0 3ro^<tt>lfS. t»J;Ui. d AT 
PCftOC. tOUK* d AT P a S Sftfflt 5 u i: 

[0 0 7 7] *^©St^-y KaffiffllckD, gt^lfc 

^*nw>Eftpp i. ATP£##rrscD-T?» n&tf 

[0 0 7 8] 2) &jKft| 2HSNP s KM 

t5. SNPsMTH #DNAK*4©£SM (5a 

Auwz-s&nzwMo&mow&m^ftmmg. (Freq 

uency) SJ^fi^T^S. SNPsfi, m&<Dl&& 

z>Mz&§£mmm.-z$inz>&m. rz\tz.^oz\txm 
[0079] 

ILfcSNPsd E«^»f KM^Tfc o „ mmtfte $ 

[0 0 8 0] #»©A-!r©DNA4ig^ (pool 

ed sample tmitlZ) U •g-*tl-5^S©# ; i£^^P 

^^fctt^a^fetBaars^«, 1-2 

-5. ¥^5%©^&<b6%©^g£KSiJTi*5 
[0 0 8 1] 0 811 *5£WO^mm2\Ztett2>, 7? 

-f v-#ftfefc*s s n p s sswBaEoiwi*j*©0a© 

SNPs^ilSMte (WS##2 000-3005 
7 7) OWT, EATtrift^TS. 
[0 0 8 2] 08 (A) \Z7jk-?£?\Z. ST, 1*^D 
NASS8 0 1© ^-fT— 0 3* 

*SS8 0 3#snp sohz>m&&mz— wctz&^iz 

/7^"7-804$ltt5. ^7-8 0 40*^8 
«»*»l**DNAtt»8 0 1 &ffitttt;Hfr&0&4S*a 



«#ft8 0 6*»iB#. A*©PP i 8 0 7#£i;*S© 
SSft8 0 8#£fi£-r-5. E8 (B) KjRTJ:3 

\Z. 1*IDNAK«8 0 T-8 0 403' 

*$Sifi»8 0 5 itt^frV»»fclCttffi*MH**JWBC: 
6ftH8 0 94>. fii^tt»t*T»5. £ 

wppisi ohmfrT-myt8 1 1 t>0*>T<&*. 

[0 0 8 3] Z.<DZl?\Z-77-C?-V>Z' *i®<D&m® 

CStSK : Kwok, S., et al. Nucleic Acids Res, 1990.1 
8,999-1005. Huang, M. M. , Arnheim, N. , Goodman, M. 
R. , Nucleic Acids Res, 1992,20,4567-73) . 

[0084] tifz. &&m®.<D&m<Drzt?>\z. <7-rji/F 

9-i 7<DD N ASmKffifctft&^-f V- 1 5 zl-9 > 
hODN AJWKttltWfc^-f "7-© 2 oSrfflSTS 

1 l©I»M©*.Tts£bfc P P i \zm-3< 5S 

x-«, #&i£*#g (gv>ffl*ftit©^fi» Kio^arr 
5#Sc®PP i t:*^<ft^MSffS;5o-e, ?g 
ftS#2fir£U:*i§K, JEK. -ft^^R^Jti^TS 

[0 0 8 5] Hie. ffijggfcfcBJ&Sit-Sfca&Kirau y 
T— 1 1 *®DNA6£^i^ffl*T^^»^lC^I*> 
\z jg H £ 5 7. v y 5Pic <fc S #SKJ£ £ SB*. £ £K#t& 

7 p 7'fT-cD3• *^e>3^sa*A^wici* 

® D N Alt 1 ffl M T«C V ^^i»S iz IS. % <k 5 \Z WLftls 
1zXJL^7.^v?--7 1 7't'?—&m.m-?*t\iL\zZ.r>, ft 

y 5 i >yit#tt : £«fc o simc bfcsNP s mmm&ft$i& 

(BAMPERft) tf$>Z>. 

[0086] BAM PER SnfH ffi»«#fiS:3ia b 
TScWmSf?^^, P P i £*Mfc£fi£bT1-fc3£f8ftK 

n, »«©l*»DNAli^©jiffl, ^S©^tH^© 

m©fe^SM (dNTPs) 2 0 3©^<i ; tia® 

^{Biw-Bm-rs^tfe-e^s. mz-\i, d atpo 

ftOCdATPaSSffiffltS. 
[0 0 8 7] 02 (B) , (C) yzmt-V-i 2 )VKfo\Z 

XtlX%^\ Z\(D£5\Z-rZL. 9><9--?V—Y\Z 
&&l£tltz 9 6 UmSLTzte 3 8 t£R#> e. ©ft^5g5t©W- 

-r-sfc^fgTfcroittfflfcfT&tv i Blfcd i ofep^sil^ 

T •£> tiK^-T S i, 1 B \zm 6 ^K^©®]^ff^-5. 
[0 0 8 8] 09H *%BJ©*iSeiJ2iw»lt5, AX 
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SNP s^««©s^&iHa'J;&& (BAMPER 

[0 0 8 9] £"f. PCRSfcl^SW&DNAyD- 
y € D N K%m t/ U ^-f X£ *T«*M(i#ftR* 

J: 0 iSSStlfe 1 #i«D N AESfcf 9 0 1 £*P«SfS. 
CC0 1*MDNAii^9 0 lte, 0 9 (A) fC^-f^? 
fc, 1 *«D N AUm 9 0 1 KttKSS 9 0 6 T^Tm 

[0 0 9 0] &V>T. AI5XV«y^7-fV-9 0 5 
ZOZf 9 0 5te3' ^9 0 30 
jlSG ^D NARR 9 0 1 ©g@g%a9 0 6 tMWVp 
D,~ 3*' ^sijgfoj? 3?gOfeg^9 0 4^DNAStk 
9 0 1 «hffiMTg:V^SAj:^n^. 0 5 

5?©^<DSE^i«:DNA8£3|6f9 0 1 ©IBJiltffiMtft-S 

testis. 

[0 0 9 1] £©«fc?K^ff£nfcl#$«DNAsim9 

0 1 tAISXT^f ^7^7-9 0 5t(t @9 
(A) \Z7jk-?£vlZ. AISXVy^-fT-g 0 5 

© 3 ' »iiG^ i n Aii** 9 0 1 <nm&c 

9 0 6 ifflMTSO, ffl«i£#fi9 0 Urn*. *«© 
PP i 9 0 8^UT5E3t9 0 9*^U-5. ^tlCi 
0, l#fSDNAifcft9 0 HC1^>©SNP stttftET 

[0 0 9 2]-*. l*mDNA|i«9 0 1 
© t R«l<D#ft-e, 1 #$gD N ASS& 9 0 2 f 
5. COl*SDNAafl9 0 2ll 09 (B) ICtkT 
±-5»C, l*®DNAitS9 0 1©1"P©SNP s 
ofcgiHfc (Mc9 0 6) Ictt. Cinf^t)^m*A9 

1 o m?&tz>&? \zmm-$nz>. 

[0 0 9 3] 1^MDNACT9 0 2 <h AX S X 7 -y 3^ 
^•fVffg 0 5 ^ SArC^-U^Xj^J^^a _ 
fc. B9 (B^ tr^-fJrntc. V— 9 0 5 © 3 ' _ 

^g>^SG^l^DNAa^9 0 2©SMft9 1 0 tC 
$l»aSAj:ffiiT&U»^, V— 9 0 5<D3~ r ~ 

^9i r^aag^E i *anNA 9 o 2frzmn 

ffi*MMWttiB£S*\ 09 (A) fcjR 
Lfc«k5>j:PP itt»£fbfc*r, 

[0 0 9 4] Z\om?\Z, AXST.Vy^y^'fV- 
9 0 5 CD 3 ' aflfcfr 6 2~3a«B © %&ateffl ji^tf 

V^VX^-f 7— 9 0 5 © 3 ' 9 11*tl 

*mDNAia^9 0 2©** 9 1 0 tffiStS^«&C 
tt, Al5X-7'yf7'7'7-fV-9 0 5©3' *«8*«S 
ffiS^K:i*«[DNAtt»3&»6im, SXYyflCiS 

SNP s©=&*l©^ai*i^tcTOi^0, &tij!S 



[0 0 9 5] 0 1 0 fc, *&BM<Dnmm2 C^ttSAI 
5XT-y5 i y7-1'V-*3J:aC5' —3' X.&V?.t7V7 

— t'^ffl^fcT^-f v-#sftjc s n p s ^a«as 
u>8?££j£LT&m^g£ft±£it-£t>©-e<&s 

12 0 0 0-3 00 5 7 7#M) . 

[0 0 9 6] RjLS^-rJ;^^. 5* *®2rb* 

-Xm<Dm&&# \ 5 0 1 fc@5gL.fc<fltt)l*ftDNA 

1 5 0 2^^7-1 1 7§DNA3i?iJ^7-1fi:t 

*>cK«»?8*Ki5<. -e©^, 09 (a) ~zmmi< 
rcotmmiz. y^-fv- 117 ©#sffl«m8 o 6*< 

J£j££*Vi><h,h*>fcPP i 8 0 8#£j££n£. fc*: 
U ^©HJSCSIT'K. ^7-fY-l 1 7©ffi«i«8 0 6 

<DW&mmx'\$&ytizM-?z>&mm*5ifc®m\zAnt£ 

[0097] &wr. mfeommm8 o 6©#fi#at^ 
fcWTffitt«|#g£j£:fcfcfcTU y^-rv-i l 7© 
#Sfflffi«8 0 6ti0^$n*:ffi«mi 006t^ 
—y»j hDNA 1 5 0 2CJ;S2*M©DNA*^figS 

5fc*oi+y?i'i'7- tr<£&A-f*. comm. m 

J&Ztlfzttmm 1 0 0 6 X*y X ? UT~VKfo\Z 
J;0, lo-T^^^W^Hlc^Stx, 
1*«DNA1 5 0 2d«B*^n^. 
[0 0 9 8] ffi«fg£g£f!M^T£X*y;S?U7-- tf 

Am© 5' »f.3' *^10-fO^^U^H* 
5M?l/TVi<5" —3' X*y**W7~tf£. DNA 
IS© 3' *3ga>£#fl?bTH< 3' -»5' X^Vpl^W 

3* -5* X^V5?^k7— 1ftt«*OTBV». ^7-f7 
-©5XT«y^gB»d^'J0©6n. IE#DNAi:^S* 
^ODNAt©^KS'J-C€75:<35:5^e»Tfe5. 5* 
-3* X*y*3rU7— tftt, 2*1DNA©5' 
^e»DNA«Sr^-r-SA^ ^-yyhDNA150 2 
© 5 ' *®S:tf-X^©@^a#: 15 0 1 t^S^Lfc 
0. 5' ^StftffLT, 5' -*3* X^y5?^U-T- 
•tftCiO^— hDNA#?>#?£gtf&^£5K:LT 
3' *^©SXV«y^^«t-5^S©Sl!5'J*fTfe5 
5* -*3* X*y**U7~ l?*tjgl,TVi 

[0 0 9 9] EJfiW««|>tejWHK:??arr*^5'fV-l 
1 7 tt^©^-y-y hDNA 1 5 0 2 »JA /W^ 
U^-YXUT, 1 7©#*ffl1tmi 0 0 6 

tfngtMfcznz. z.ti\z&K>mtzizpp isos*^ 

[0 10 0] 7"7<7-l 1 7©#fttSMf*8 0 6Of 
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n. w&ttt$m 8 0 6 nnm 1006© 

5' -3" X*V*£l^7— (fSJClC^^^O^OjI 

0 6O^fi£CJ:0. (mxn) WPPi 10 10^ 

[0 10 1] (mxn) ^©PPil0 10«S 

£. PP i 1 0 1 OteATPftg&Sft. atp«;p-> 
7iU >^MUP P i *«ffcfcferirt"*. £rfcl'£f£ 
tSPPill ATP^7U7- tf<Z)ffi#T, Wtf. 
AT P tfi:DJl'>'7x , J >£5JS"3"£>. ffi^T. m= 1 
Oitnil 1IOPP i MHl^ODNAfflS«S 

oo ofltttt£tu cran oBttDX 

1 0 0 0 Ofgt&S. 

[0 10 2] COWTfc, 09 (B) ©<k5C» V 
y hDNAl 5 0 21:^7-1 1 7S/W7U^ 
X£-&fc<h£, -T^-TV- 1 1703' *«05XYy 

-1 1 7© 3* *^CDjff^tC, !fJgi:fSCTAI»C5 

ics 3.-7— ->a >^m^ z. &*t-c*s. 
[0 10 3] LfrU 0 8T!K9ib;fc:/7--fv-#g 
09*5.J;tf01 0T?gi^LfcBAMPER*<D<nin 

4>pp i*^*nx*50, y<x«^©jSHt^oT^ 

08, 0 9tC*-rSNP s^MKco 

[0 1 0 4] ^mmi tmmz. @s, 09i:itsN 

OKICfA. P P as e, ftfcttP P a s e&mfeZ 

P i dNTPEWroSliSI^*. 
A p y r a s e , &ft\ZA p y r a s e a<@5t&nfcfi 
#£8SlraLT. SK^fC^^tbT-^SnSATP* 

[0 10 5] 08. 0 9 43J;a:0i otc^-T 

s n p s ^mm^m<D^m\zm^x\t. p p a s 

e , SfcttP P a s e *i0^$n^:S#:^tt]$n^:K 

*Mry h€«wrr*. 08. 0 9*3«t^0i oc^-rs 
np s&mmgtoftffionmizm^T. mm^n^,±x 

(DmMO&ZiZ. PPase, SfcttPPase^BS 
it. dNTP£W©IS^©#*tC, Apyrase, * 

fcliApy r a s etimfeztitzmmmbnisntzmM: 

[0 10 6] *&W<z>mM*v hoffflltit). &X\z 
^n^mm? p i . ATPS^taoT. ^uafi 



[0 10 7] ti5T, MUl/— 5r>->>yST*«. S 
JfcJgFifcCAp y r a s e^Jn*., ilfdcDd NT P 
fr\ZftMLT, &<DKf&<DMm\Zt£t}t3i^&5\ZLT^ 
5. ZL<D^, ApyraseliATPfe^StSO 
T% ATPH ;|/->7x5~ V<Dit¥5£%:E.fo (0 3 

(C) ) , p y r a s e \Z&&ftffiKfc (0 

3) X-WtGVTmnHtlZ. ftoT. <fc3*3SttKJSfc.J: 
0 ^CSSSftC^KteA p y r a s e £A*lftVM»3M;:tt; 

[0 10 8] HCDtfav— ^>->>^i£©Ej££fiJfflL 
TSSE^ISfefc^fcteS N P s &ffl£fr&5i§^;:te, 
DNAOTtta-. 2 pmo 1 SSi&gtft:*. 

[0 10 9] #5SBJTttBAMPER&l£*H>T> PP 
a s e <£05gb*:fi#. Apyrase*i!lLfcfl# 
*ffl^T. PPase£056b 
fcS#. Apyrase £@j£LfcS#£J*JS?§J£a»'E> 

noffi-rcitcio. ffia^st^v^fflsnfcpp 

i IC<fcoT£C;fcATP£&tfc&<;i^:7xU>^fe 

[0110] iint *&me>mnm2\zmtt2>. a 

AMPERS) K.k-SSNPs&tfn?®, PPasel: 

<Dtm*v b®.m<Dmm\z&&. bampersi:!^ 
< snp smiM&ftm<Dtemm\z-3»Tmwt2>. 
[0111] tiftfcLT, wivmm) <Dmm*-b-z>, 

Ml 3mp 1 8©— gBWl^DNASHSMLfc.. 
LfcgfcftSteO. 5 fmo lTfc*. E^J*. T88£tt 
LfctltfSNPsMm. 3**SS#SNPsgB 

et-&-r-s..(ffiM«w*s-r5) Ais^v-^y? 

-f7-tLTE5!IS^2) ©EJIfctO^M' 
3' *WSNP s35&£-&LfrV> (ftmm&W&h 
Al5XT<y^^7l"7-iLTE?iJ#^3) © 

i2?0#^l) , E?!l#-St2) . E5II##3) ©K^dfcjfc 

acaggaaaca gctatgacca tga 
ttacgaa ttcgagctcg gtaccc 
g g g g atcctctaga gtcgacctg 
c aggcatgcaa gcttggcajc_t G 
gccgtcgtt ttaca : 1 ) 

tgtaaaacga cggcGag : (IB£!I#-^- 
2) 

tgtaaaacga cggcGat : (IH?!I#-^ 
3) 

01 nr. ftmm^0kftX'<D*5£w\zj:z>Mmm&& 

(DP P a s e$M:tfApy r a s e fc-^frtiSS*- >y h £ 
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m^T, BAMPER&tD*J£iC$t3ioT, B AMP E 

&mmE%\zm<* DNA^i»i©i^i:«sNP 

[0 112] 01 HZ\Z. 2*>\Z. #»*«fcV»&#-C© 
f-? ; &3>hD-Ml/T. SNP sifitf&t&ZD 
NAtftftKlttbT, #f£9!©P Pas e43«fctf Ap y r 
aseWttia+yhSfflWT. BAMPERftSt 
J6bTj§WLfc£t*©#3gK«k5^5£*£ TOgta 

©*&K:m^£§gft&g£&$&-r*itf. #3gi8©5&£ 

[0 113] g|12tl *mm<Dmffi.M2lzHkttZ>, A 

■5 s N P s t tf n ->-<?- >-»^ftir«k S S N P s 
^ffi©iSOH«Cil§*t@TJ65. am, #5giB©p 
Pas eii^Apy rase Hc«kD 
M&3SLfc&tt?il£ffl^c*gfr©. tfa^-y>-»^ 
i£ (Anal Biochemistry 280, 103~110(2000)) t B AM 
P E RfeiC «k£ S N P S ^m©i^*CD-0i|tCt3ViT, & 

[0 114] K»£UT, 0 1 1 ©&m£#fc#*r2:|i3 
DEJB#^ 1 ©E^fc-P. M 1 3mp 1 8 ©— SB© 1 

>^>ifSTttO. 5fmol, 150. Of mo IT 
SO, BAMPER&TteO. 5fmolT'fe5. ?7 

E^Sfc^a^ro^-fV— BAMPERffitttB 
1 l©ig*^#fc^*f-^raDE?0##2©SH?iI& i t>oA 

5. 

tgtaaaacga cggcCag : (E?U#^- 
4) 

B AM P E RtttC*^^5rSffl SnSSSft 
!pf»*i0. 5fmo!T*5i^, hTn->-dr>-»^ 

sta, fgft«&ffi-e£&rf»ofc„ s/b (#&me>m 

#) BAMPERteT*513. tfDSx-^>-»^ 

arem 4 ^n^tKo^a-r^^ns^ 
<oe^3*«Jt. m-zfemm&M** 2 0 0 0 : 

[0 115] C©J;5(:. BAMPERiSHCfcSSNP 



^r>-»^T«, pmo 1 y-CDSSm^^T*^ 
*t, *^^®fflbfcBAMPERfetCi^S^l^D 
NAtt»©«l*, 5 0 am o 1 &?F b&miz&ltK. 

[0 116] BAMPERSCK^TSNPsM&a 
tii-r-SfeJ&O, yf)l}**'C7<Dl*mDNAWft\Z%l 

NA (5;l-*>H tt»K«*|«fc79-fV-©2-3 

[0117] @i3it *5mv>mfemz \zmvz>'&*. 

tt, l*SDNA8^i:LTp 5 3«eT©-g6£fflV> 

fc^cosNP s <D&m&mwz-o^TfSim-?z>. 
[0118] 7-r;i/H^-r ^©i*^dna«e?ii## 

5®iB?!l* ! fer>. 7^F^7®l*llDNAlc4ett 
Wsrf^ T-ttp r imer-At*0, E?!l#^6 
©EJJfcfc^. 5a.— ^>hOl*^DNA«EJ0S# 
7©E3*!£*>0. 5i-?>h01*gDNAi:ffii« 
S^7-f v-lip r imer-mt), E?0#^8© 
EJ^fco. 5g3te**C^^«-rcoa^©^5-f 
•7-21S, E3 F 0#*t9©E#]£ ! b , Op r i me r - 
C, E3*J#-5fl 0©E?II£t)^p r ime r-GfT 
fc*5, E50##6^e.E?!l#^l 1 ©E^tciH* 

ctttcttgcg gagattctct tec 
tctgtgc. gccggtctct cccagg 
acag gcacA aacacgcacctcaa 
agctgttccgt cccagtagat t 
a c c a : (E?0#-^5) 

aacagctttg aggtgcgtgA tt 

: (E^##6) 
ctttcttgcg gagattctct tec 
tctgtgc gccggtctct cccagg 
acag gcacTaacac gcacctcaa 
a gctgttccgt cccagtagat t 
acca : (E#l#-ft7) 

aacagctttg aggtgcgtgA ta 

: (E?0#^8) 
aacagctttg aggtgcgtgA tg: 
(E?!J#^9) 

aacagctttg aggtgcgtgA tc: 
<f»B»*l 0) 

013 (a) izmT^iz, *&m<om9m*$kfti,i3. 

^fcl&SfcW%WPPase, Apyrase 
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7-Pr imer-C, p r ime r-GS:ffi^&tf 
12 0 

[0 119] LfrU 013 (B) \ZtkT£?\Z. 
mv>m®M : £M?s\s. *i^©PPase, A 

py r a s e&StsUM*v h£fflV*. 
3* *^e.3m»StCA^«JlCDNASt«©t&*tffi 

-^l^cBAMPERiTit Xllttaftl 2 0 2© 
[0 12 0] S«t!!W7-f JH^-f :/£33.-*>h©2 

7 -f p w *5«k p M w 5ffiS«fM«-?ti$ 

-f iPH^il/Sa- ^>hDNA©#ft$A w . A M tC 

itmrz. 2-o<D{t¥5£KKfc-comyt<nmmz 

«fc 0 , I w i I M *W-iB!lUTffiM^« I w / ( I w+ I 
M ) . *5£tfI M / (I W +I M ) Sr**St. "7^;!/ 

&um\z<s$.ntti&®\zmm'tz>K.¥&ytm\z&w* 

L^U 01 3fc^-r<t-5tC. ^^©iiSI* 
»^offiffli:iD> *m®\zmm?z>fc¥m%.&&U2 

[0 12 1] *%BJ©il»S0lJ2{C^ltSp 5 33kfc?i5 
i^AI5 *v •y^y^'f v-Srffl V>fc S N P s 5Bgyi 

§t<DftVimmm*:$k 1 k^t. 

[0 12 2] 
[«1] 

» i 



[A m =I«/(U+Im)] 


± US] 


0.020 


0.019 ±aoo3 


0.050 


0.051 ±0.008 


0.100 


0.096 ±0.008 


0.700 


0.694 ±0.010 



[0 12 3] @14fl *^<0SJE^J2CM-tt2>AX 
5XVy^7-fV-^V>fcBAMPERSIC<t5S 
NP s ^77T§t0T«S. 

mmmmo^mt. o. 6%ot©^itss$ (s 

NP allele frequency) \Z— &U l^KTOiit 

[o i 2 4] mmz?-{ v.yif <tmflV7-r;pF*-f 
^>h©^xn#T&£A>s^£&&£^-f e>£0 * 



[0125] mnn 3 ) 3 « i as©tt»D n 

AKHtSfcOlifcSSgg (SNPs) ffitf&Q. £&©1 

[0 12 6] @15it *^BJO*iS^J3tC^lt^ig- 
DNASfc««^©DNAtC#fi-r?>S^cSNP s 
-©KfcffiT^«1-*:£&©0iJ£^-t0T&£. fiiSfll 

3tii mmm2t.nmz. bampers-cws 
jfa^f>DNA*»mufe^ Mmummmmz p c r 

SfTiSeU *fett#SWJ4DNA^n-^ (SNPs 
[0 12 7] 71fv ? >n-h$i6Lfe®^f-X^©ffl 

ft&m^Ti*mDNA*m&'rz>mGiz\t. \f.*^> 

m&LtzDKAummmz\tmmKfo-em^tcdK 
tp s j $>mmE.fo-c£.vtzPP i^tsnscDT, £*i 

S£Apy r a s e^PPa s ^©B^SKJ; Vttmt 

Ts-a-*. £n$»iii#f£ft©fr^£*&#-r 

\t. m3\z^r^m. mmzm^x* Ki&mmftzftM 

[0 12 8] l^iDNAHftl 5 0 2\Z. *tiSc©SN 
P sSBfia 1 5 0 3, SNP sgMib 1 5 0 4, SNP 
s&&c 1 5 0 5d<#3E-T£<i:#, l^-DNASffiHT 

DNAK81 5 02C3' ^Sf-Xfti'Clftl 5 
OllCiHU ST. 1#&DNASS£U 5 0 2 
-TV-CDS* *S8#SNP sgB&b 1 5 0 4\Z-%C?Z> 
5 0 6*. 1*IDNAKS15 0 
21C/W^U^-1'X$-&^. 

[0 12 9] ^1©7'7-1"7-1 5 0 6©3' 5fcS§8&g 
A^DNAStftl 5 0 2©SNP sgBf£b 1 5 0 4CO$1 
i«»»&*fc©*tt*MMI-*l 5 0 7iW*n, A 

scopp i is o 8a<£i^ -ft:*^sisic±07cftic 

NAK»1 5 0 2©*»tffl«t?75:^Jg^{c« v ffiS^ 

#s*ieie.^uwr^3tb^vi. ^©^©#aiiwj; 

[0 13 0] ^Iffl77-f7-l 5 0 6\Z£Z>5£%.<Dm 
DNAKfUc^UfefiilB. »«©»KS±#*-a: 
@10Tiil/fei5l;, 5' —3* x£ry*$MJ 

[0 13 1] 1:*£DNAK**1 5 0 2 i:^^ 

V— © 3 ' j&MUSfltS N Psftal 5 0 3 'C-grT 
5l2C97'7'f y-l 5 0 9S/WyiJ^XSt, # 
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1 *^DN AES^ 1 5 0 2 CJ;*»3tt©ai3t»T 
±&tmm\ZlsT, l**DNAtt»0***«fc 

sr. 

[0 13 2] B«CLT. l*lDNAa^l 

5 0 2 i*3CD^-fV— 1 5 1 OS/Vf^U^-fXS 

ate-rs. bit. ra*o*fp*. *D£-r. 

[0 13 3] PPase*«PPilMT^d 

NTP8tt»«L.a;v>ci*«fflUT, aajicfgi©:? 

SNPslMfc*. JDCfc, .KWHr^Ufb^rtBT?**. n 
©*§•&&, B3K0"H/fc2F&. R«*«V>T. £B£ 
£UT, PPase4Sf£:gtl3AlfcO, Ktt*0> 

&SDNAff±-?&t>Tt>AV>#t. ra— DNAflLfcfc* 
<5«fcfctt, S 2 ©^7^ V-O^ 1 7- 
<fc!^*>DNASg©3• *JKDKT8Crt, 
5-f V— «fc 0 J|5f££*l£:D N A*I*f«£]& 0 Ifc&taP 

[0 134] C<!>J:9C PPasetflVJSCtCt 
0, /ty*^?>l**tt*U J«Mm**DNAIt 
»OSNPs«tt*lftfflTf**. — AEfeftLfcP 

K*4DNA£ffi«fa#fiKJS©«"S mm tbTSO 
jgbttjrc**© - , 1^©DNAKST1*©SNP 

©DNA©*£fflV>Tiftl|8Lfc**. SSlODNAOT 

[0135] jM<om*<D&n&&v8i>Tm&-rzz:t 

ff]9»6%0'tHUT. PPaselCiOPPi 

j*£n«ST, sta-retta-rs^, p p a s e &&m\z 

ttlCtt. dNTP s*i«DNA#iJ^5- t&t&_4* 

*©-. te»«ftfi«£RtaKfr:bn*. m*. _*a© 

PP l#t_&U fc#*B^J&fc±05&3fo&*_rs© 

[0 13 6] *%~K&i?«tfc&raE^flHr2r 
i*©**£Wc:*5<^T P P a s e *5<fctfA p y r a s e 1? 

PPase. Apyrase ^©^SitetfUBSKft'efir 
ttSST**. {MKIlcPPaseffllSIti^ * 

©gams (mm) \&+&\zimpp i£#«?u lot 



PP a s e^#UTV»T*>**©ttHfc„~tt&V». 
[0 13 7] 016(1 *ffiWO*«S«ll=»tt*. K 
DS/-y>^>^ftJC*tt*»bnSn*:PP a seOl 

*M»6W* 2 tC^T^t Lfc. 
[0 13 8] 
[«2] 

X 2 



fiUBftt 


0.2 pmoi 






PPase&3$B3g| 





















[0 13 9] SS^tr«i25U#^ 1 1 CStp 5 3 ©-SB 
Cl*|DNA*fflV»fc. 

gtggtaatct actgggacgg aac 
agctttg aggt.gcgtgj_t_t.gtgc 
ctgt cctgggagag acc (E^flfHI 
1 1) 

T-ttltftDNAt^fcfiiWftS^l 2 
©E50£J#^#fi:/9-fT-SflI<^ KftDNA+fcT 
S$ll/fc3»S t t t ©«*3ME*tfcttbfc. 
ggtctctccc aggacaggca (S2 - J 
»*1 2) 

E3 1 6 tCiS^Tte:, #5S*<«V^#-C©P Pas eittS 
*Kilxfc»&©y-fX«^ (a) *3>hD-JVil^# 
~#**&*©„3fc3_MH» (b) 
-^LTifctaELT^bfcfc©-^*. 

[0140] *«n?tt. #s*<e^^*#-c«iB!i$n 
(s> mstifij^xom (n) ©i. 2 5«a± 

XtbtViS. (S/N-l. 2 5) . #ftfcS^<%5tJC«k 
LT&Unrfr*. BW»5$M»*J:'5K:, 0. 2 
U/LOPPase ( 1 6 0 1 ) C«&Etf3&S£ 

It J <i Xm^(D l"S.M*m < , MKttttilitH&fttra. 
/^X«^*HHa**ia:<a**T+^MI©P P a s e 
*fM3*fc**lJfct». fci*tf. 5. 0U 

/LOPPase (1 6 0 3) -T*6a»C»SJ6»«* 
fc, /^X«#B:K«*W£*i&<fc*at, 13 
B»fc#«Kafr2<fl«'b*M>-rs. nfittPP lOiHW 
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t£frz>tc&. m&m#2 ou/Let±i^at*pp a 

5. 0U/L©PPa s etim&mL. CftS: 
fS^K&SLfc&KfSft^SfcfT&STji* (1 6 0 4) 

7&ts=bjn!!f&s/N£#*.> it5^s^ta^^c-r-5^ 

NZW-Ot^5&-C\t* 0. 8U/L«)PPase (1 
6 0 2) %maVrz<D?).<Di8i-£>t*;Zl3.MWtti<\ 
[0 14 1] Z<DZ\t\t. ^fg^lTte. KUCPPas 

*b&<T&, *ia*l©PPa s eTjfflSLT 

[0 14 2] Apy r a s ettdNTP s *«k^©3S 
^&£^tr^&^©iaiSSi§&K:in*.3*<. utifco^ 

[0 14 3] H17t. #5E9i©PPa s e43«fctfAp 
y r a s e £^fc££»3i©©3X@£:rf 5 Wfi 
SS25»J£IM*tSM©— (A) \*±#.<Dm& 
(B) - (D) tet£SSa>e>3*$ft©PP i SSWJ 

ATP*i^sT?)fcfe^^*gp©A^j**r. ®<o^ 
ax, tm&x. &iiits.E<Dmfe\zwt2>mwi<¥-<D*> 

7-f > SIMM:: J: 0 , t£lS?&SiE?!l#Mff ©TJU-X-y h 
^ifiji^-a-SJlt^^t^'S. HIC^T, 18 0 1 
n L KTO§a©Kl£:tf T?» 0 , 1 8 0 2 tt«ft)f 5 1 
yXT&S. RtfMfl 8 0 1 te^^Xl 8 0 2±K 
^R±IC^IS:IB5iJSnS. flSflr^yXl 8 0 2OM 
«##l© J: 5 kC DMT fcX i7 XT >- h Il?t> 

i 8 o sia^x-f x.-^^-y— « 

£RJ&»1 8 0 1 K^TS. 1 8 0 5 teStS^ 

©pp i $>siittATP&^*-r-5fc«e>©^*gcrfe 

[0 144] f&fc-S, «£K3tefTl,T, 
Istgg£PP a s e$5W4Apy r a s eT&JSTSfc 
KIt^ T.'Ot)— 1 8 0 3*^K»tcK 

ATP£B££-r5*:«>©Pfc*gBl 8 0 5 £gEB"3"£. 
(B) BfcSSC 1 8 0 5 7^M-1 8 0 6i 

37 1 8 0 7*^^S0)JTfe^. H-X 
#PO@Wc@^LfePP a s eSSWApy rase 

-1 8 0 6»Ci»3tS^^^5S$nS. 7-f^-18 

o 6 <Dmm$# u x ? u- t* ©sssh 1 - •>- h -e *>^?i 

Ktf^XTfc&UA*, <f> 1~2 cm, ?LS« 0. 2~ 
1. 4tfnvgm©=b©£JB^. c;iK|l?ft@5£©<fc 3 u 



ysoisffrfry-iDKzisimwrzummiz&r) 

m£M^ iS^l~5cmlgt»2>. S3 
(c) irlR^bfcJ;^^. ^^-©ttfcOKNWM 
L = 1 0 , 0 0 0 gg©#^ *3&®ia]gl£ffi V»tl«. 
PPase^HF. Apyrase»f$t8»St5Cl 
(C) K^-ri&*S&l 8 0 5tt, rtSBKP 
Pas eBtOk'-Xl 8 0 8^5j;^Apy raseg 
5£©fcf— XI 8 0 9$:igfcfc*7Al 8 1 O^LfcfclT 

%g$^7A 1 8 1 o zmm-rz'jm-z&wiimz 
ti. 2*E*fip p i &&zf9mATP\zmizmz&W}mz& 

iSn*. (D) \Z5ii-?m&& 1 8 0 5lt fi vh.pm 
\zWmMA^:Tz.^M \ 8 1 1 KESP PasetA 
py r a s e#@5t3*lT^5:*77A 1 8 1 2tUfcM 

*7Af#©MB5~l OmLSStU, 

saisrrs. 0\i*.fc£{*3Si omL<o*7ASffln, #7 

A4"©^PPas ei%3 OmUSS (U : fSttHMfc, 
a— yh) KLT&tttf. 0. 5mL/^g«©9i£a|-e 

i»»**aii*-&nj*«tp p i • Rfcfe-r*© 
K-Hrea*. ^*gpi 8 0 5«, ^-rn©*§^ 

Tt>, 7>f 1 8 0 7 £tfg;LT, -?-©<t>£ 

©*tffiftJTfc*. 
[0 14 5] SitS£$?flE©2l?Ktt, VvrntCfcH-Cfe. is 

*-SVittx^X^>D— 1 8 0 3ffl!lSr^ffiCLT5I^T 
[0146] #HS£0iJTtt. ( 1 ) S7SS«Sc©^6t 

moim&mmm. (2) s^-sttfto^K^ofe-s 

1*«fflBif©-ifiS*Se8©««r, $5WS (3) -a© 

ta^tA^ts. (1) (Dm&m-zvRfemzmst 

UmZAtlT&Z. llOT-^-fT- 

«i^L» 4a©Sm»» (d NT P : N = A, T» G. 

o &*M**:<Dm®mm*:&te-?z. (2) 

8 0 3*^^t«Jg-rs. (3) ©«^tt«*©E* 
»fc|^-©iKSStti|efS:AnT*3#, «gc»©X7-fv- 

zmktaz.T'b, ®*<DK^\z&*&tz&imim& 

AtlT^^|g|gca©X7'fV-^Jffl^iO^T'fe^^. ^ 
h-fe>t)— 1 8 0 4T?^ffl-r^ii-C^*l 
[0 14 7] 
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*^bjcd^s, ^fcttias*^ b£&jBLT, \t. mmm*v£&<DM.n$:®\fe-?zz>, nzmmxiio-? 

SEQUENCE LISTING 
<110> HITACHI, LTD. 

<120> Method of DNA Sequencing, Reagent Kit for DNA Sequencing and Appar 

atus for DNA Sequencing 

<130> NT01P0333 

<160> 12 

<210> 1 

<2U> 105 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Template DNA originating from M13mpl8 
<400> 1 

acaggaaaca gctatgacca tgattacgaa ttcgagctcg gtacccgggg atcctctaga 60 
gtcgacctgc aggcatgcaa gcttggcact ggccgtcgtt ttaca 105 
<210> 2 
<211> 17 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> DNA primer complementary with base sequence between 88 and 105 of 
SEQ ID N0:1, but the base replaced C at 15 of this DNA primer by G for i 
ntroducing a mismatch between DNA primer and template DNA, and DNA prime 



r being able to be extended 
<400> 2 

tgtaaaacga cggcgag 17 
<210> 3 
<211> 17 
<212> DNA 

<213> Artificial Sequence 

<223> DNA primer complementary with base sequence between 88 and 105 of 
SEQ ID N0:1, but the base replaced C at 15 of this DNA primer by G for i 
ntroducing a mismatch between DNA primer and template DNA, and DNA prime 
r being not able to be extended 
<400> 3 

tgtaaaacga cggcgat 17 
<210> 4 
<211> 17 
<212> DNA 

<213> Artificial Sequence 

<223> DNA primer complementary with base sequence between 88 and 105 of 
SEQ ID N0:1, and DNA primer being able to be extended 
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<400> 4 

tgtaaaacga cggccag 17 
<210> 5 
<211> 95 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Template DNA originating from p53 and including base sequence of e 
xon 8 
<400> 5 



ctttcttgcg gagattctct tcctctgtgc gccggtctct cccaggaeag gcacaaacac 60 
gcacctcaaa gctgttccgt cccagtagat tacca 95 
<210> 6 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> DNA primer complementary with base sequence between 55 and 76 of S 
EQ ID N0:5, but the base replaced T at 19 of this DNA primer by A for i 
ntroducing a mismatch between DNA primer and template DNA, and DNA prime 
r being able to be extended 
<400> 6 

aacagctttg aggtgcgtga tt 22 
<210> 7 
<211> 95 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Template DNA originating from p53 and including base sequence of e 
xon 8, but the base replaced A at 55 of this template DNA by T 
<40O> 7 

ctttcttgcg gagattctct tcctctgtgc gccggtctct cccaggaeag gcactaacac 60 
gcacctcaaa gctgttccgt cccagtagat tacca 95 
<210> 8 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> DNA primer complementary with base sequence between 55 and 76 of S 



EQ ID N0:7, but the base replaced T at 19 of this DNA primer by A for in 
troducing a mismatch between DNA primer and template DNA, and DNA primer 
being able to be extended 
<400> 8 

aacagctttg aggtgcgtga ta 22 
<210> 9 
<211> 22 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> DNA primer complementary with base sequence between 55 and 76 of S 
EQ ID N0:5 and 7, but the base replaced T at 19 of this DNA primer by A 
for introducing a mismatch between DNA primer and template DNA, and this 
DNA primer being not able to be extended 
<400> 9 

aacagctttg aggtgcgtga tc 22 
<210> 10 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> DNA primer complementary with base sequence between 55 and 76 of S 
EQ ID N0:5 and 7, but the base replaced T at 19 of this DNA primer by A 
for introducing a mismatch between DNA primer and template DNA, and this 
DNA primer being not able to be extended 
<400> 10 

aacagctttg aggtgcgtga tg 22 
<210> 11 
<211> 63 



<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Template DNA originating from p53 and including base sequence of e 
xon 8 
<400> 11 

gtggtaatct actgggacgg aacagctttg aggtgcgtgt ttgtgcctgt cctgggagag 60 
acc 63 
<210> 12 
<211> 20 
<212> DNA 

<213> Artificial Sequence 

<223> DNA primer complementary with base sequence between 44 and 63 of S 
EQ ID NO: 11, and DNA primer being able to be extended 
<400> 12 

ggtctctccc aggacaggca 20 



(1) mmm^ivmmizM-rzmvtiimvmm 

Ml 3mp 1 8Jte j ?S*0-tJ*>7 p ;H*«DNAo 

(2) &pm^2<DmmzmT2>m<Dmm 

1 CDEJ1JCD 5 ' *^^8 8#B^6 1 0 5# 
a777^iAL fcteffimW&mtl 0)*§DNA#S 

(3) mpm^3<z>mmzm-$-z>mv>mm 



m^m^r 1 CDS25UO s ■ *Sfr£8 8#g^£> 1 0 5# 



B2#!#^ 1 <DWM<D 5 * *)8*^8 8SBA^10 5S 
T\ 5' 1 5Sl(Z)*lCSiSGl:itM 



(5) m&m^scDm&ttzM'Tzmvmm 



(4) m&m^ 4<Dmw\zM?%m<Dmm 
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P 5 3 Igf 4*© 1 *iD N ATfe 0 , X#V>8© 

( 6 ) ss^js^ 6 ©eancwr n 

BH^J#^ 5 COIEJIJ© 5 * *3i§^£>5 5§B^<d7 6#g 
T, 5' 1 9#B©M»T£:£*A»::«tril;t 

(7) E?lJ#^7CDiH5!llCl|-r-2.toOlf® 

P 5 3ag^S*C0 1*mDNAT?*t3, 5 * *3g^5 
5 5#l©&SA£&aTKB#tfe*fc-*>?>l#il 
DNA. 

< 8 ) wman 8 <omm\zm-rz>{&<otfim 

7 (ammo s • 5 5 5t@*?>7 6#i 

E?0** 5 *3«fc zmm&^ 7 ©§E#I© 5 ' *S8*> 5 5 5 
#B*>S7 6SB©&5HC*Hlt^§-&U 2 2MfiS 
jt^y^-f^-T. 5* 1 9#B©»gT£iI 

» a tcg^m*. s x -7 v a Lrznmmft&miio 

do) is?d#^i oommzM-rzmvmm 
mmmn 5 *«tz/SH^JS^ 7 <o&m<D 5 ■ & 5 5 

Wo-f^^—'C. 5' 5Ki^l9#l©fi«T4I 

(in eh#* 1 1 <Dmw\zM-r2>m<bmm 

P 5 33Se^te*©l*mDNAT*0, I*V>8© 

ia?a?£#tj^->^;u 1 $idna. 

(12) E5!l#^l 2CDiB^tH-rsffliCD«« 

bbjijs^ 1 1 (Dmm<D 5 • 4 4#g^e. 6 3# 

Tf, «*MR#fttt*0**DNA#«y5-fV-. 

[0®©fBm&ia§>3] 

[0 1 ] ^RHQ&iKfll 1 ttRttSffiMMMtC J: 0 £ 
f£TS P P i *fl:*«3ttEJSK± otttB-rswttttse 

[0 2] *f8W©3Wfi« 1 7"5-fv-Oia 

[03] (A) , (B) :fe«fctf (C) te#fg3S<Df>iSE0iJ 
lfcfcttS, K«^DNAtt»lC**n*^tt*05MI 

7^9— lflCJ;0fT5»aaj*O«» flMH8«0>M* 



[04] *^<o^Sg^j 1 lafctfs, P P a s e 

Masonic «fc* j -r xm^toVcMim*7*~?m. 

[0 5] *§eWO3felS0!lK:»tt*PPa s efciSM 
fflUlC J:* y -f X«^© dCTP ommfoW&OM&Tii 

[06] *56W©HJSW 1 CfettS. \*u^-T>^> 

0. 

^ c <t * #g«o&tti0ij swh-t * 0. 

[08] *%93®fttttt2K:;fttt«. 7*-fsr-#«a 
fc ±* S N P s 83Uraoitilg#&«>ffl®jHS«K9I? 
-5^0. 

[09] *»!8©s|W«2lC*Jt*AI5^Ty^9 
>f^-*fflV>te^9-f7-#*ftKJ:*SNP 3*8MB 

[010] *^©*ifi^J2tC»WSAX5XV>>5 i 7 p 
7-f7-*.kO;5' —3* X^yjuirl^T— tf*»V»fc 
y7^-7-MSi:J;5SNP sfilMSOiSgSSIf 

«D&ife©«©wifciMrr * 0 

[011] *RH®£IK0t2£;tHj-&. 

ffit?©, P P a s e (C i 5 ffl&S CD3a*co-{8] 
0. 

[01 2] *%91CD^ffl2t3&l?«AX3:*'?y7:? 

T— *ffll>fc^'f^-#«a!lCJ:*SNP sftttti 
£hTo->-' 7->-»^ft{cJ;-5SNP s^ffi©S5S0Jt 

[013] *^OHSS«s|2C»ltS«£5|5©^ p 5-1'v- 

[014] ^ftnoxttmicimsAxs;*-???:/ 
j'fv-tJi^fcsNP 8»satt<o»ffii*M*y? 

7T*ti. 

[01 5] *SSW©IISS^J3C»W*|g— DNASfctt 
1»ODNAiqWEt5lHfcSNP s £H-CD£j£«TC 

[016] *R«©3M6mfc»ttS, tfn->—b->-> 
>ifft&fett**iuaftfcP P a s e ©a&ansosn 

t, p p a s e m&mft<Dmm\z&-3<m%&&aittii 

£^-f0. 

[01 7] *8m\Z&Vt&, PPi, dNTP s*5<J;tf 
ATP»*««l*«*fc«MMWBE5!I*J:tfSNP s g 
IW!Wr»«*w"rH. #fS91©P Pas e*it/Apy 
r a s e&ffifr>fcKA^<B«LaxS&*?«lfflfett£ 
iB5!ieiWIWf»«O-«**rHT*0. (1) tt^fc 
©#|J$0£> (B) - (D) ttttJft&>&*S*©PP i* 
3<^«AT P *M*TSfc»©|l*5S«0JUM**w-r. 

[*J*t©ifcaJl] 
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10 1: tt*#*»&8BlUfc]6iSt, 10 2 : «Wl/&2 
*iDNA, 103:PCR (Polym erase 
Chain Reaction). 107 :7tl7- tf 
(Apyrase) fcfn 7 #X 7 x^- 

■tf (PPase) . 108: ffi*Ml#**sJ;tfft;*S9tt 
iCfflVi^jg^^ 10 9: dNTP s£^ttf§i£. 1 
1 0 : MfflS^iSbfcdNTP s £-&tHS*. 112: 
113: ft&Wb. 114: f£3£&ffi 
1 1 8 rtfSUfc^^-tf/W^U^-fXLfcWW 
l^iDNA. 1 04, 2 0 1, 7 0 1, 8 0 1, 8 0 
2, 9 0 1, 9 0 2, 1 5 0 2:l*lDNAm 1 

1 7, 2 0 2, 7 0 2 : y5-f 2 0 3 : WBM^. 
(dNTPs : dATPaS, dCTP, dGTP, d 

TTP) ,204: DNA#'J*7— tf, 2 0 5, 2 0 
6, 2 1 6, 7 0 7, 7 1 2 : PPi, 2 0 7 : AP 
S, 2 0 8 : ATPXJP7U7- If. 2 0 9, 2 1 1: 
ATP, 210 ^'ftX 2 1 2 :;Vi^73iU>. 

2 13 2 14: *->7i7-t, 2 1 5 : AM 
P. 2 17: **rz/)Vzs7*V>. 218: ~mt&i 

ut, 219 :&9t n^mm) , 105, 301 : a 

pyrase, 1 0 6, 3 0 2:PPase, 3 0 3: 
ffi&W&fehX^ti.^imttteDNAUft. 3 0 4: 

aig£fc«DNA«***©^*^©«Bea« (<intp 

s :dATPaS, dCTP, dGTP, dTTP) , 

3 0 5: ttm*fcttDNAK^*CDT*e%©ATP. 3 

0 6 : Um^ft\tDHA^M^<D^fm.<^<DP Pi, 30 
7 : fflJOSgr*-©*^, 3 0 8 i/V*^* 
— V>Wt (dNMP) , 3 0 9 : Tr—Jim. (AM 

P) , 3 1 0 : ATP, PPi 33«taWg»©$H¥T 
4f5P i , 3 11. 3 12: : fcf-;C&£*©@*S^ 
®, 3 13: ifflWrtgfti:©@ffl«®, 314: 
BftSjlK* 60 1 :£&«, 60 2 :*h-fe>D— , 

6 0 3: iffllg, 6 0 4 r n-/U7^M- 6 0 
5 : T—phmmm. 7 0 3, 7 l 0 : d ATP a S, 

7 0 4:dCTP. 7 0 5 : dTTP, 7 0 6, 7 1 

1 : l&*#gKJ&, 7 0 7, 7 1 2: lgtiS#ft£# 
lA&mSttfcP P i , 7 0 8, 7 1 3: ft*3B3t. 7 0 
9 : dGTP, 8 0 3, 8 0 5 : X^-f V— © 3 ' * 



«. 80 4:^7-, 8 0 6, 9 0 7 :1§Ii#« 
Si6KJ:*#*. 8 0 7, 9 0 8, 1 5 0 8 : 7cfi©P 
Pi, 8 0 8, 9 0 9 : *»©PP i fc*r*< 5*^36 
ft. 8 0 9: 810: g?&S©P P 

i . 8 11: mWmoP P i 9 0 

3, 9 1 1 : AX57.-7-y^7 f 7-f7-©3' ^©fi 
S, 9 04 : AIS^7f77-fV-0 3' »6 
3tt*a©m*, 9 0 5: Al5XY7f77'f7- 
9 0 6: Al5XT>^77-fV-03' *3S©&X# 
l*iDNAU»©ISiffiaTife5m 9 1 0 : A 
IS^^^V-OS' *SO^«l*iDN 
A«**©J^KffijrcfcV>«t8, 9 12: ftgSJ&tfS 
;ie>ftv:>«li."9 1 3 : PP i 9 

1 4 : %7t**56t*«V^^, 10 10: m|5J©l*9iIL 
faSIR&TSiCfcinX nffl©P Pi, 1201, 120 

2 : URg&fgft, 15 0 1: fc:-X&£©H*B*®, 1 
5 0 3, 1 5 0 4, 1 50 5:^-DNAS±OSa2> 
SNPsg&te, 1 5 0 6 : SNP s gB&bWCffcfrbfc 
AI5X?yf77-fV-, 1 5 0 9 : SNP sg&fta 
ffli;tlHfcAlSXV7f77'f ! ?- 16 0 1: 
0. 2U/LOPP a s e-cmW (1«R©PP a 
s ei£I) Lfc«-&©f8ft«*f-, 1 6 0 2:0. 8U 
/LOPP a s e -e&JS (^S3S^©P P a s e Bfc* 
» Ufc*§^©fgft«-%. 1 6 0 3:5. 0U/LCP 
Pas eT^H (%7tSJS^©PP a s em^M) Vtz 
m&nmytfS^ 1 604 : 5. 0U/L©PPase 

-e&w &yem%.m<npp a s em&m) l^»-&©^ 

%mn. 18 0 1: #S*3<t^3tKJSfflS^, 1 8 

0 2 : 4£&i£*gE?!miW5?#f8g, 1 8 0 3: KSItV 

^'<>u— , 1 8 0 4 :¥&ytMfemy*b-t>*)—. 1 

8 0 5 : P P i ^ii^/JfcttATPlSffln.^"; h, 

1 80 6 :PPas efei^/t&liApy r a s eft 
«faMIffl7^M-, 1 8 0 7: 74)U?-*)Viy 
— , 1 8 0 8 : PP a s eSJgtf— X, 1 8 0 9 :Ap 
y r a s e @5t t*— X, 18 10:* 1811: 
#?LSS#:, 1812 :PPas e:fc«ktf/£/fcW:Ap 
y r a s eH^^J^A. 
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